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2 cm. thick. They were prepared by casting wax (from a candle) round two
similar sewing needles of suitable diameter previously secured in a parallel
position. The rest of the apparatus was merely an ordinary spectroscope
arrangement (without prism). Sunlight admitted through a slit, and rendered
parallel by the collimating lens, traversed the double tunnel, and was received
by the observing telescope focused, as usual, upon the slit. It is necessary,
of course, that the length of the slit be perpendicular to the plane containing
the axes of the tunnels.
The appearance of the bands as seen with a given telescope depends
upon the size of the apertures and upon their distance apart.    The width of
the bands is inversely as the distance between the centres of the apertures
(tunnels), and the horizontal diameter of the luminous field upon which the
bands are seen is inversely as the diameter of the apertures themselves.
Since a large number of bands is not required, small and rather  close
apertures are indicated.    The only question is as to the amount of light.
If we suppose the apertures and their distance apart to be proportional, we
may inquire as to the effect of linear scale L.   Here a good deal may depend
upon the relative values of length of slit, focal length of collimator, length as
well as diameter of tunnels.    In my apparatus the slit was short, and the
height, as well as the width of the field of view, was determined mainly by
diffraction.   If we suppose the slit very short, the calculation is simplified,
though this cannot be the most favourable arrangement.  With a given width
of slit the whole light in the field of view is then proportional to Z2.    Since
the angular area of the field practically varies as L~2, it would seem that the
brightness varies as L*.   This would impose an early limit upon the reduction
of L; but there are other factors to be regarded.    In order to secure an
angular field of given size, we must use an eye-piece the magnifying power of
which is proportional to L.   This consideration changes L4 back to L2*   Nor
is this all.   With a given eye-piece the admissible width of primary slit
varies inversely as L, and thus, finally, the brightness of a field of given
angular width, and containing a given number of bands, varies as L simply.
In the earlier experiments the tunnels were of f mm. bore, and were too
widely separated. In order to see the bands well, a very powerful eye-piece
was needed. An attempt to gain light by substituting a cylindrical lens
(very successful in the former apparatus, where the beams are limited by
slits) for the spherical lenses of the eye-piece showed little advantage.
Subsequently smaller tunnels were prepared ^ mm. in bore, and so close that
the distance of the nearest parts was rather less than the diameter of either.
These gave splendid bands with the ordinary eye-piece of the spectroscope,
and I estimated that there should be no difficulty in setting a web correctly
to one-twentieth of a band.